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ABSTRACT 


The purpose of the present paper is to record taxonomic notes on several Korean 
spider mites. The specimens on which this study is based were collected by the authors 
during the period from May, 1986 to June, 1987. The following species are the spider 
mites concerned in this paper: 

1. Panonychus citri (McGregor), *2. Eotetranychus bopuli Koch, *3. Eotetranychus smithi 
Pritchard and Baker, *4. Schizotetranychus bambusae Reck, *5. Schizotetranychus celarius 
(Banks), *6. Schizotetranychus leguminosus Ehara, *7. Oligonychus orthius Rimando, 
8. Tetranychus kanzawai Kishida, *9. Tetranychus phaselus Ehara, *10. Tetranychus trun- 
catus Ehara, 11. Tetranychus vienensis Zacher, 12. Tetranychus urticae Koch. Among 
them, eight species with asterisk are newly recorded from Korea. In addition, empodiums 
of pretarsus were carefully observed and enzyme patterns by electrophoresis were com- 
pared on some species in order to induce their systematic inter-relationship at either 


species or generic level. 
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A = 


2.0} $} (Family Tetranychidae)= 42)-$=% (Phylum Arthropoda), 71") 7s (Class Arach- 
nida), 41£7)%(Order Acarina), 747)2-41=7]¢l% (Suborder Prostigmata) 4 sb We 
FSS] shed. PABA e] be] 1, 0007F] dai? da 2 AL (Subfamily), 6 Jk 
(Tribe), 63 Hi(Genus)$ ix:3slx hu} (Gutierrez, 1985), 244 eb x BMH Me $ 
so} 70% det dadd 92) ca Baker(1979) 7} PAI sb ach JRS VA xS 
JASE Xe] WAVE GS Aol} € epp wee AaEag Fa Act, 

sayaga Zeta doi esee ssa] 1959 t8] AFANt TE 
Metatetranychus ulmi Koch(= Panonychus ulmi), Tetranychus telarius Linne(= Tetranychus 
urticae Koch)Sk T. pacificus McGregor (=T. vienensis Zacher)9] 224 AAA AARS 9 
A a] a Sa yere yaaa oLa Bryobia praetiosa Koch WIAA sta 
c x Han(1970)-?- Panonychus citri (McGregor) AIA AERA AAV NAE uA. 

aA Lee(1965) = ASI ppp SUF 2 AA Ww) AFASS SrtA AAW 
na sre £X M. ulmi, Tetranychus telarius, Oligonychus perditus Prichard and 
Baker, Tetranychus vienensis, M. citri, Bryobia praetiosa, Eotetanychus carpini Oudemans, 
Schizotetranychus elymus McGregor] 8% SARA zait Belarc, 1AA AS 54e 
ad Bud ui dda, S. elymus = HAAA ekle ad Ba o $9" Oo. 
perditus = Ape zpspe ALE NF AZo) dai web Lead Acs wats 
th, cat Eotetranychus carpini = FBAGAIAE SAL Aste] ak Sela 
Lee(1965) 9] Salz e] st Seo] AAAA & 34. 

ag xcd JAIE ALLZE 3(1970)7b Oligonychus ununguis(Jacobi), O. Gi 
amatus (Ehara), O. perditus Prichard and Baker 34-& Bat agx, giän oS 
AZAA Hah, 2 o]% Lee et aL, (1986)°] SAA HFFA ATS MTM 
Tetranychus kanzawai Kishida, Petrobia latens (Müller) A 26 -7bebula] FE Ex 
ap mE "Letz" Beso Bares ot art, 

qay JEA Laya Mae Sdt Bryobiinae WF] Bryobia praetiosa (x 
Su 204), Petrobia latens (d. eH) 9] 24 243} Tetranychinae WES] Panonychus ulmi 
(AES: Ro), P. citri $98), Tetranychus urticae Cd 9Yo] SH), T. vienensis (24 ZS 
oh), T. kanzawai (^t $e), Oligonychus ununguis(A4- SH), O. karamatus C398 -$ 
oh), O. perditus (SF SH), Eotetranychus carpini 9) 44 94$9.9 EY 2 muB 6 W, 
11 ffe] OL Ect. 

ela» Zo] Seuss zs Säz Bad Suze Hay arse Ach wart 
B apo Ae Fel 7} aes ZABAA at 1249 SARE ARIAL nme 
849 BSF v]v]EgXRo] sya AAG, B AFAA YEAS W7ISSI TE aal 30d 
Zr Feet arae SF 39 SUSE Hse] AFA AE Ba] wl 
si FE Ace ABS 2 Su eae a 
(pretarsus) 2] =A R & 9| als: 
oa SLAF xs. 


AIA Z g7} az iH 
sro] p SETA AZJA HAMAS 
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E 

ABS 1986A 539 5-5] 19874 SUARA FE SY AoA] asaz xp WA AS 
okä ASSA BHM Bag ASF uae ApEO] RAA AMS za Saz 7A 
sta ar AES dep AAE aly Rep Yo ARAE eaat. clas AAA 
SoA, HAAA SAS Beso] AGA Yo] LAA. AN exe] ALëei ABE 4 
a Sal Bas] FAAA Aso] PES Gpugspeee] VIA] Bal du Abebalie ai 
S Add AAs stat, 

3Dgx! x ESSO acto-phenol& 2-382: #95} Alz Fol] PVA Zui A (Downs, 1943) 2 
S di Saale EES Apu. tas] gx WH, 3X HHS AZ Fa sta 
X, FAY URE 447) (aedeagus) $9] FASE B*As7) Atty aas FH AAS As 
ES stach 

at Egoe ERO dot oxpepse]o 9 Vaag AS] MMH (empodium) = 
phase contrast microscope zl interference microscope (Nikon) & #43 at. 

AT SBE ups] asaz AS Aol "La 85e] diste Motch ck 2000 AS 
xol] Haass Kim et alüiäiëiel As Zl "Juez Anata, em eG 
starch(sigma) = 12,5959] X-xo]91x, Esterase(aNA) 2+ PGI = Poulik(pH8.2) 22 24] zF 
3042S AAS 89277, GOT-2 9b a-GPD, MDH® Tris-cytrate(pH8.0) 2= 34] 4! 
30% Sk AL SEACH, 


a z} 


I. ec BR 
E gapo AAS 12589] -SAFE BF Sol °} (Subfamily Tetranychinae Berlese, 
1913) 2] Sa & (Tribe Tetranychini Reck, 19509 sta 2S 849 &kx 174o 
daqa Bae AAY ERS AAA, NAFA depu WEE AU 9 AFA 
d et AUS Gu. 
Genus Panonychus Yokoyama, 1929 4342A 4 
1. Panonychus citri (McGregor, 1916) x &ell (Fig. 12.) 
Tetranychus citri McGregor, 1916 (p. 28). 
Metatetranychus citri Prichard and Baker, 1955 (pp. 113-136, figs. 96-99): Lee, 1965 (p. 201, fig. 
5). 
Panonychus citri Ehara, 1956b (pp. 500-501); Han, 1970 (pp. 34-35, figs. 5-8): Lee et al., 1986 (pp. 
13-26, figs. 3A G,LJ). 


BA MH: 2027, 824, AF, 19-VII-1986, B 34} ¥ (Poncitrus trifoliata Rafin) ` 
322, Wed ax, 26-VII-1986, Bade 5374, 283,80% Bt, 26-VII-1986, dat 
351022, 344, Ae ZAG, 6-VIL1986, 72) 24-4 (Cudrania tricuspidata Buteau) : 
622, 344, Ae AA, 27-VII986, "dT e444 (Melia azedarach L. var. japonica 
Makino) ;62 2, 754, AF, 6-VII-1986, 3 3^] à x (Cocculus trilobus DCH. 

&7|:e]| $2 eg Sai ASLB deb YOU ejelzbA] AEAEE "det aas 


= oes 
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d Pal PAYS} daat dme Ems FAE, 
um 


Genus Eotetranychus Oudemans, 193] 3-49] (4A) 
2. Eotetranychus populi (Koch, 1938) 9] SS (41 4) (Fig. 1. A-H, 12.0) 


Fig. 1. Eotetranychus populi. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and tarsus 
I of female; E, tibia and tarsus II of female; F, tibia and tarsus II of male; G, tibia and tarsus I of male; 


H, aedeagus. (scale = 50y). 
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Tetranychus populi Koch, 1938 (p.14). 
Eotetranychus populi Prichard and Baker, 1955 (p.189, figs. 141-143). 

aa 4E :3522, 1069, X ele 19-VII-1986, 9] X Y (Salix koreensis An- 
dress) ; 54 € , 2724, AZAM, 21-VII-1986, FH E (Salix pseudolasiogyne Lev.). 

AA: ale Bt 42442324, ARS JA up AZA, 42) (—pedipalp) A Zell A 
2]3t PRES (spinneret) = 2alzk X9] 19) Yo] (Fig.1.C), 12b HAE kola ad a 
o]u]i- 4 4 (trochanter) 14,7: 5] X (femur) 25,3 : = 8 (genu) 16,8: 4 "d (tibia)17,3: #4 
(tarsus) 26,7°]t}, A1} AAE SSE (duplex setae) Bo N$E 5789] ët 
(tactile seta)7} Mat, 7]3- zw) BIA] 174 9] 4+2} X. (sensory seta) 7} t+ (Fig.l. 
D). AIJ Sei IMA Stes VIS GAB Ac, 

A27: "Wei 8789] Sot AA (Fig.l.E). 

7| 2 7| 3% (peritreme) J «we YEAR TAIA JAA AAA e F 
da ds +24 Sale Sala Uc(Fig.1.B). X9] Jett 2 MAGE 
ag du, RIO (genital flap A4 2 JAFA BF 7pEGXHE Ged, 

SA alz Bat 302x17uelsid. dza ARAE 9709] SIE 2749] BAB 
az A27 BAS 8AA Sot QAH (Fig. FG). 

FANE uR WP Aa Er Sal FHF Lee(1965) 7b Bae E. carpinise 
v gc (Fig.1.H). 

Sr ol $2 szu- $^ ox 9] ^j 
al Ade] JA ek POA WQS Susp Ala spem 
qTebeepapi- AGL Badd, 

BE ua, gz, Sai mud, Se. 

3. Eotetranychus smithi Pritchard and Baker, 1955 2:v] =-$-oH (4133) (Fig.2.A-H, 12. @) 

Eotetranychus smithi Pritchard and Baker, 1955 (p. 192, figs. 149-150) ; Ehara, 1960 (pp.234-236, 
figs.1-15),1980 (p.277, fig.126-D). 

BA Ae on, 18, AF AAAS 21-VII-1986, 4-27] (Rubus idaeus L. var. 
concolar Nakai), 44- (Prunus porsica(L.)). 

OA: a7] Aën X269n, AAS Lotetranychuss22AEe daag WAKES Gey 
rtl a79 Bole Sal 1s] xe] dal Req way Het, dit wads AO 3 
out 30:316,8:51:323.2: $413.6: 3416.8: 3-329, 64] YB Sur spusp x 
Ajo) F7 aa Ga u oe] ztoalzt za erh(Ehara, 1960). A124 PaA We 2539 


Z3 wie PaA SU Fig2D) Zänn 4. aAA osse] Xapesb vis] 2 
ZB 7; 9)u., 7] B22 (proximal duplex setae) # AL 4e As] Zu] aal zel]o]z 
wad FE (distal duplex setae) & € AL 4e AA Em] Aolo, di AAAH 97 
A x4 vs psp Aw Su dit RAAE seb Stet Ud (Fig2.D,E). 

FEBS WAR] OA uxo] da ABLE ced ch (Fig.2.B). 

Sea WHEE de, JATA Ade APY, 2 AME AIPA gu. 

AA: sall delt Sal Quy glass qe] espe] zy Bo] ES, mis o 
Ao IAA FALA go] Ww 9px at dad GH] SAB ad (Fig2k, 
Gi, @ 


AA "deli Wes ela SLB sopa SEIS ola gru a tee 
zs (Fig.2.H), 
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Fig. 2. Eotetranychus smithi. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and tarsus 
I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus II of male; 


H, aedeagus. (scale =50y). 


B71 ic] e 4487194 dg Wage] Bed vir VIE dug dal 
ad EAS BFE dä, «bep e| SS FASS dät Ga weeepy pane] 
Je pap Wola] qu CH ij: AAA, o SL Feb de Agee x 


Genus Schizotetranychus Tragardh, 1915 AA H45 SA 4 (414) 
4. Schizotetranychus bambusae Reck, 1941 Go (4131) (Fig. 3. A -H) 
Schizotetranychus bambusae Reck, 1941 (p.449. Figs.1-5); Ehara, 1973 (pp.229-232, F igs.25-36). 
SHAB AE:672,222, A, 25-VII-1986, 4-4 (Phyllostachys reticulata Koch). 


Oo]: Ol. 2 - 2! -47IM SRO] Ye 101 


YA: al BH 367X195 4, AVS AJAA PANA Dole Xp 24b X 
+. A Ss] AAAA LL 3139.6: 828,8: 4815.4: 9816.3: 37829, 89] 
4. oA FAY zeg HE oS] EP aa mRmx- pel 189] an 
7 AG. AIF epu ois BALM a9 AALA a dii Aye sme Bay 
7H S19 (Fig.3.D,E). 

7| 7x9] uui Zor zt wee] SY (Fig3.B), PAPA] yee By 
Yat Ln AAS AREY es. 

PAD AS 302ux134yolt, PAE AAAA pp e| Ee Sug za 


Fig. 3. Schizotetranychus bambusae. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia 
and tarsus I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus 


II of male; H, aedeagus. (scale =50y). 
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Zu. ALF RAAE gll SRM 379 PAE Uw, dät AANE 8743] Stet 
olc} (Fig.3.F,G). AUNA AAE lAr $59. AJAA AD At 7 Eee t 
SS ayaq (Fig.3.H). 

Sal £2 SH Bolo] Bay spa xeu taAa, LAE sp BQ] Bay 
PAJA AVAL SHS ALE NZA AEN (Ehara, 1973), € ATAANE 2482 Apu 
e| agad. 

SpuebepapiE- Age Bade, 

Sp ag, $4, Haaki). 

5. Schizotetranychus celarius (Banks, 1917) daa -89A (413) (Fig.4.A-H, 12.0) 

Stigmaeopsis celarius Banks, 1917(p.196). 


Fig. 4. Schizotetranychus celarius. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and 
tarsus I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus 


II of male; H, aedeagus. (scale = 50g). 
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Schizotetranychus celarius Pritchard and Baker, 1955(p.249, Figs.205-207). 

HA uer oss 655, Ae WARS, 21-VIII-1986, ob (Phyllostachys reticulata 
Koch). 

SA: 7S 4604 äu, ARS ASM] VT AVS pAg BA) dats az 
= dels) Se] AJ Arh, A14 USS] daa ge 4 PIDE ete acti 
2: 7817.0: Mäi 7e] d, A174 YAS Bartolo Sal SSRs, G——À EG 7H 
AE VAS] SPR Vis] RALA dd di AANE TH] BIB Lid Btw} 
Yat, 4427] ARAE 5A X4 EL AA (Fig.4.D,E). 

7]x7]xbe] gar Ga ups Wc(Fig4B), MABE sp Ba Colb AR aa 
Sot 41 AL HE Al Fue] Petry, VA pags 2 adr BF BP au. 

SH ANE 346uX174pelt, JANE AIA Se] AA Sa YAR ApG sh. 
ALIY Basle "ia Soa Za zack Var, x27: oye big Xam ug 
(Fig.4.F,G). 

JANA Ble 1,4x9xz ag Aaqa v Ex d$ Be La yeg 339 
7} el lc} (Fig.4.H). 

Sir ol $2 aux dai sue AS Web duae se ous zn uli a 
ALS BASU, Aedes uu sem uu ag (Ehara, 1966) el 4] 5 KE 
A dae Aedes AS AAR goa gë ALS YAM, Hegde AGL 


N 


— 


arag, 
SS oi, Ue, SS 
6. Schizotetranychus leguminosus Ehara, 1973 9e] 2-98 (413) (Fig.5.A-H, 12. Q). 


Schizotetranychus leguminosus Ehara, 1973 (pp. 224—227, Figs. 1-12) ; 1980 (p.281, Fig.128- B). 

BA MB: 4029, 594, d AAA X 9-VIII-1986, 4 el 4 F (Lespedeza bicolor 
Turcz.) 

SA: AZ 3194X161í, ARS ASA], u7]9] deli Sal ak 2welu, alt 
Hq 4S gee 4411.0: 5 426.8: $415.9: 7817.1: 829.301. A17} 
Yas Farag "Ja Aa SAB; au Rep vods] Lia zbzpEZLP We. 
ALA Wee 9749] SARS Lia oct Ac, dät 7 Sei TAY SA ac 
(Fig.5.D,E). 

7|x7]xbe] Bee LFL wo] War Sal zt BFE] Ach, MAES Hoe s 
Zat dest usc (Fig. 5.A,B). 

TA: 257X119, B47) Ehara(1973) a U7 AAA A ole FT WA 
cL plz oe ois BARES} Ha ugue aa a2 Basle TAA Xue 


91 q} (Fig.5.F,G). 
JANJ do] 134,78€9)x 3X9. PALA PUES Sele oos Sus 
$i t} CFig.5.H). 


SI: al #2 YF ose] z]edepa]i ASLE Badd, $E EU, WSF 
uus, HJA Base] $9.9 (Ehara, 1973), FAE HAS we Bold sxejyy 
da BUS AN Hgo. 

HE! Ue, 

Genus Oligonychus Berlese, 1886 223-3} 4 (A13) 
7. Oligonychus orthius Rimando, 1962 47-44 (414) (Fig.6.A-H, 12 ©). 
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Fig. 5. Schizotetranychus leguminosus. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia 
and tarsus I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus 


II of male; H, aedeagus. (scale =50y). 


Oligonychus orthius Rimando, 1962 (p.22, fig.11);Ehara, 1966(p.13-15, figs.22-30), 1969(p.94, 

fig.39). 

BA 34] :28$$, 1624, AF ARA, 25-VII-1986, 9A (Miscanthus sinensis 
Andress), 

OA: alt Bt 449uX2H6u, AAS At JAJA pups] AS Bee] AF 
th. yali A Maso] aa Alg So] AA spes AIA ebd ED BARA Aol 
ai viir Aa8 7: 9/3927.5: $913.8: 734815.9: F 434, lol, AIA Fas] 496€ 
Ag Wo] dd, arag 149 xXocBxsjepi- Afs Ses Lis AAE dch 
az AA QS] BAB Lis BAB ac, dit Bade "ia EIR Art 
(Fig.6.D, E). 

7x73] SS xpuixjololin obe m Fe GEE Wart Gas] Hol7t UAA (Figo. 
B), WARE eb Yess] Jaag zu, Jap Gets Ap, APES E 
FH Balch, 

AA: AE 259,x11649|-b J4 Bole za WEA TA 
3 


v Ait Bade ONS] SIEM VA AAR Wat 422b oed 


ir L 
E 
E 
£ 
N 
EI 
nir 
RH 
a, 


105 


Ope Ope g i 2E EE ERT OR 


Fig. 6. Oligonychus orthius. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and tarsus 


lof female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus H of male; 


H, aedeagus. (scale 2 504). 
q} (Fig.6.F,G). AANE AZ #924 Fol SEIS sx AA (Fig.6.H). 
&7|:o] £2 gq Ape Sal BARE ALB sais AEA 30) 
ol är AS oe six dag AIS 4 ej zpRAES HA wd 
^| ge ALB AAA, Twxgepdc AG Bad 
He; Bes, epelebxe, dat, $7] ue9R(3 3€). 
Genus Tetranychus Defour, 1832 $9 x 


Sow 


8. Tetranychus kanzawai Kishida, 1927 zHF&ell (Fig.12. ©) 
Tetranychus kanzawai Kishida, 1927(p.105);Ehara, 1956(pp.504-507, Figs.15-25);Lee et al., 
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1986 (p.23, figs.6J, 7B, H). 

H4 WE A8. 282, AF, 9-V-1986, 4&v"l(Rosasp);8$3$, 36%, A, 19 
-VI-1986, =% (Trifolium repens L.) 3 119%, 244, AY AFT, 29-V1-1986, +F- 
(Morus alba L.) ; 402 2, 1523, R% ole], 19-VIL-1986, of74] (Gobinia pseud- 
o-acacia L.), 4t] (Rubus crataegifolius Bunge) ; 222 $, 48 $, AH 29b, 29-VI-1986, 
3bAbu x (Humulus japonicus S. et Z.), Al (Pueraria thunbergiana Benth.) ; 5 2 $, =, 25 
-VII-1986, 2¥}27] (Helianthus annuus L.) :9? 2, 2338, A% 47, 27-VIT-1986, 3a} 


Fig. 7. Tetranychus phaselus. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and tar- 


sus I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus II 


of male; H, aedeagus, (scale = 50g). 
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uy, "ett (Corylus heterophylla Fisher var. thunbergii Blume). 

&Z|:el4s| AAE sjepx SH, Sa 2 £sp Sa SASIAE "ka Sal Wass 
X] Helt. l 

SS 4E, Au, SS Baa. 

9. Tetranychus phaselus Ehara, 1960 eH (411) (Fig. 7. A-H) 

Tetranychus phaselus Ehara, 1960 (pp.238-240, figs. 28-39); 1980 (p.287, fig.131-C.4, ). 

BA 38:622, 225, Az, 6-VIII-1986, 7) (Duchesnea chrysantha (Zou. et 
Morr,)), 91 & &(Leonurus sibiricus L.). 

eI: a 3964Xx227u, ARS Ska JAIA Pele Sai F 2wle|lu. iz 
utr] Ss] Aube] Hoe 4410.1: 4 431.0: $414.0: 737814,7: X73830.2e] c, gz 
Saa Zeg xe 443] AA Za SUA 17489] PABZ7 dch Al 
zb AAS AA BAB AA Tock YO, dii Aads TS XR Ad 
(Fig.7.D,E), 

ETAL Bae U FSS OFF HUA AA (Fig.7.B). spe] FETA del 
Sos} Art (Lee et 411986). VITAE 7mGHU3uI Lgs ALP A7} HA 
ag. 

4A: 7E 2524, x126u429|uk, PANE Faz Ach, Az Bade 979] SAB 4 
AA AAEL AA. AA RAAE "da 17} AA (Fig.7.FG). Age] Beles by 
Azo SSos ad 39x SHH! HS JAA We au auus R 
ok ša QA (Fig.7.H). 

&2|:e] $2 9x SH ASIA SHA ROU B AtIAS BAI (Ay 
IHA YRAR(ZS xpeb Se ocPAMS UAE xs] pai At d + AA. Felt 
aoai mp EOS Usd, 

Ri: ag gu SS #4. 

10. Tetranychus trumcatus Ehara, 1956 3E g- el] (4131) (Fig.8.A-H) 

Tetranychus truncatus Ehara, 1956 (pp.507-508, figs.28-31); 1969 (pp.99-100, fig.70). 

ma 34g:2922, 524, AF, 15-VI-1986, 32%) E CAmbrosia artemisifolia L.var. 
elatior Descourtils), d FE (Pharbitis nil Chois). 

YA : a7] 388, X2304, AALS MHS depu. Har) del Sai 297] Rach, 
ALIH wuss] AAA debi 4713.0: 5328.0: $414.3: 723816.8: +4328, 091 9. 
ALIA BAS] Sëch Rat 6783] BYE] aa SSE omae] ms AAR 
7b ac ALF AAS lle] Bese Lia BAS; Usa 34227] Mads VA X 
E7} Ut} (Fig.8.D,F). 

NENAS 1 x«uHe7ROU'BWSSx HU (Fig.8.B). 

PHA AZ 292uX151polth, YAE delzb Sai 2s] SEE Yer, 312b 7372 97 
J EARS Ae] AAE be, dit Wei 772) Sack Ud (Figs8FG), da 
NA de Lp BEF SSL As FAD vec Pro] sus] (ee et al., 
1986) 2} "Lä 7pzb$u BR pbi Helse] AFLE smit #78 ah d Sach, 

57:9] SS sez ust, AAT, "kal, db Sai aAa Base] $9 
uj ea] 42] 7 ASS AAS A Me. use AGL Baad, 

SX adR, du, As, BAA, Fs. 

11. Tetranychus vienensis Zacher, 1920 %3+4-7--3-H 
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Fig. 8. Tetranychus truncatus. A, dorsal aspect of female; B, peritreme; C, pedipalp of female; D, tibia and tar- 
sus I of female; E, tibia and tarsus II of female; F, tibia and tarsus I of male; G, tibia and tarsus II 


of male; H, aedeagus. (scale = 504). 
Tetranychus vienensis Zacher, 1920(p.1); Pritchard and Baker, 1955(pp.384-585, figs.335-336); 


Lee et al., 1986 (p.21, figs.5.7.C.F). 
W ARA, 14-VI-1986, "34 (Prunus serrulata Lindl. var. 
AF AAA 


HS Me: 869%, 1533, 4 
spontanea (Max.)), SES (Prunus armeniaca L. var. ansu Max); 32 2, 
€, 9-VIII-1986, 5447. 

SI: AAA dpi BF Ae 


Ia AES Aad sl act, 


TZ: RAAR. 
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12. Tetranychus urticae Koch, 1836 4 3o] Sa 

Tetranychus urticae Koch, 1836(p.10);Baker, 1975(p.919);Han, 1969(p.35);Lee ef al., 1986 (p.21, 
figs.6,7A-G), 

Tetranychus telarius Pritchard and Baker, 1955(pp.432-445, figs.386-391);Ehara, 1956a(pp.249 
-252, figs.11-15);Lee, 1965(p.270, fig.2). 


SHEAUIE:IOSST, 15, A5 X «b ABE, 24-VI-1986, x X9] Be] (Desmodium 
oxyphyllum DC.) }5 99, AS ae, 28-VI-1986, JE Uris nertschinskia Lodd.) ; 8 $ 9, 
19$, AF AAG, 6-VII1986, 742] (Forsythia koreana Nakai); 62 2, AF, 10 
-VII-1986, 48+] (Lespedeza maximowiczii Schneid) ; 122 9$, 23%, Az ale, 19 
-VII-1986, "H^ X (Althaea rosea Cav.) ; 3$ $, AF AXA,  20-VII-1986, — 4 CAm- 
phicarpaea edgeworthii Benth. Var. trisperma Ohwi) : 122 2 , ud Sek, 26 
-VII-1986, -&(Wistaria floribunda A.P.);1022, 334, A} AY, 26-VII-1986, 84 
75799, 18, AB, 27-VII-1986, che] (Syringa dilatata Nakai), 

Ep :e]| SEMA MAEHE GSMO "sde apx& sj, Bop, uh, SH 
AXE SHSIAE al SS BAG + aa & usn 

BEI BAA, 


. Menel SEY YW] 
SC WMS Sai SA d gedd ag Sai MP (empodium)= Aë 
SHA 4 s E AED FLA das sua æa ZSiGenusië FRIE 714 FAG 
Xa] So] do QA (Gutierrez, 1985), 
4 Gutierrez and Helle(1985) = ZUA A SA AAA Sais sb QE] a So] 7S 
A ASA Tetranychus SS Oligonychus ZA 74a Eotetranychus 4&-& Schizotetrany- 
chus SA FAA ALB RAI -p AAH. = Panonychus 72 Eotetranychus 
-Schizoletranychus A ed 9 vb Tetranychus-Oligonychus EA LG F44 aarc. o) 
ea "ss FUE B ATIA VAA 12889] Sho] dat AAA z13p3]9)-$- Fig, 
12. 0-0 x xe] Beso] "siu. 
e+ Tetranychus ANAE Pol FAF 3 
FAA EHAA FAA Hel} qè WAM s 
Ese Boo] GS st arap Atag, 
3 SAM HAMAS x7] Aa Ar] Ye} Ye BA 
a 


ro 
ol 

o 
GR 
EJ 
p 
ex 
AL 


^ MUS HY Sa Fyfe] 
Ao $ 4 S 
2A, Sal Tetranychus $ H 
Ye WA) eae, 


Ke 
= 
e 


BAQ| H|[ it 
EN JA RAA 1248 pA] d] BSS Ale SS 542] Tetranychus 49] X 
$9] SNH], u]xid 22+ Esterase(aNA), PGI, GOT-2, « - GPD, MDH $) 5 
be ^F£3591u(Fig.1112 9—(99). GPI I Af Tetranychus 42) 5-2 s Tu 
a AAAA 1AA bandh garg, Panonychus 3» Eotetranychus ZS bands] 
oz AJA AS geld are HAS] Aho] S aged F aa a—GPD gs se e 
A bandë et a GPI a weet AWS ga xpo dot Tetranychus vienensis gl 
Z 2 RAAE FLUA azdeizt Bakr}, Esterase} MDH AAE 42] bandë 4 
tpe] Hj wg! Beto) 2] FAAAS spxripi-dle] Sal +28 (Fig.11.12@-O). 
oag AAS] A BSS saepucd Tetranychus RAAE T. urticae, T. kanzawai, 
truncatus 9] FARAZ} 7#} T. phaselus = 9S "Si ott cam T. vienensis 
det xbolzb tpe AS S F AA sta Panonychus 4&2 Eotetranychus $e gl 


i N 


110 St 2S SH Rats Al 3(2), 1987, 12, 


E. populi E. smithi 


pon el 


X ` Tetranychus spp. 


S. bambusae S. leguminosus 


A 


S. celarius l P. citri O. orthius 


| 


Division of the tip Addition of proximoventral hairs 


— 


Fig. 9. Some evolutionary lineages of the empodium in several Korean spider mites (Tribe Tetranychini). 


EA 


uu 


of 


a 47b Bal Voy PSA Hadas Welle aR Best spat i 
Da Bat delt Va 4 dä 


KKK 


Sys] dai eji 244 AAA AlAs Fes] uuo] od Sal At 4d Ss 
adr 4a #7) dx 9)ut(Helle and Sabelis, 1985), SHR] AT JAY iru 


Ol + Of + Zp + 2E- ALR IIA RRS Hee 1H 


Eotetranychus smithi ——— 


E. populi 
Schizotetranychus leguminosus 
S. bambusae 


S. celarius 


Panonychus citri 
Oligonychus orthius 


Tetranychus vienensis 


T. phaselus 


T. kanzawai 


T. truncatus ——-—i 


T. urticae 


Fig. 10. Phenogram of 12 spider mites belonging to the tribe Tetranychini. 


sp QF Az VE SEE WHALZESE za ASLENY FAM AE sp 
zu e| EST AA Aal dab FAO] Ao] gei "JS dSeida AAEE oe} 
A Seda, a= AAAA up IFS AAE He Atel Fe HEL Uu» 
alc ASSA Sall HAAAY (Helle and Bolland, 1967), 3-38 (Gotch, 1984)-S too 
s) EE AT S Bal AFAR az Ae. 
ae AZRA APE Pritchard and Baker(1955) old € #43] Addad BAS 
a Bata AAR aire ee] Qc} (Gutierrez, 1985), 244 FAAEA 74 
se SH VAS ebupx APs] ex] Wu. Sai Hadad As Sa 3p EG €RG 
a doa APAJA FA 30d Sako] BI 11S2] SUH] Yaz YS Eel. 
22) Eo] 2} (1961) °] ASAA B44] Eotetranychus suginamensis (Yokoyama) 
= VAs Aaaa PFS BHA Go] aah 2 $2] Ysgol] data Az 
a za gaz aach HA e] Sol] Aare zg YS AP lol Af 
gax Eu. 
oA Pests] gene] Be BEA Ate vere Aged, AS AEA 52 
ZE(Ehara, 1976), Zell 76% (Dong, 1986)9] Bay adr xb vasa JA d + 
d 


AU WEA E APAE Aage oY SIS FA SHS ie 

BRAY, SSI] UH SSS AS F spud. dë NANIA daad saa | 
AS AMAA Fe ASL AMAA AZAS qu ARS dät dopo 
ed 2 ata AAA 124] da dad AARNE dxghe nap o] RHF d 
* sz Apo} WAS Hasa apspuch dd and OS a B 
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Fig. 11. Zymogram of 5 enzymes on 8 spider mites in Tetranychini. Abbreviations: Es- Esterase (aNA), 
GOT-2 - Glutamate oxalate transaminase, a-GPD = Glucose-6-phosphate dehydrogenase, MDH = Malic 
dephdrogenase, T. c.- Tris cytrate, T. u.- Tetranychus urticae, T. k.- Tetranychus kanzawai, T. 
t. = Tetranychus truncatus, T. p. = Tetranychus phaselus, T.v. = Tetranychus vienensis, P.c. = Panonychus 


citri, E. s. = Eotetranychus smithi, E. p. = Eotetranychus populi. 
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Fig. 12. Photographs of pretarsus by inteference microscope (x600) and Enzyme patterns on Stach gel after 
electrophoreis. 1, empodium of E. populi, 2, empodium of S. leguminosus; 3, empodium of E. smithi; 
4, empodium of S. celarius; 5, empodium of T. kanzawai; 6, empodium of O. orthius; 7, empodium of 


P. citri; 8, esterase pattern on gel; 9, MDH pattern on gel. 
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BEB Ba Pet als ode 4 919) Gutierrez and Helle(1985) 7} ajay a 
Aas] AAA euge Bele ggg, à, Panonychus Sa Oligonychus Şe z 
7|*] 73-50 x (proximoventral hairs) 7F Y49492 22] a AAA s] Que mias] 
Wee] 34d PAA Tetranychus SA) Zope o4 AW, x spes] das 
Schizotetranychus AA X 4 Ql ups} zte] ZZA] mu X37] SE epp aa 
ayez -1 YAS Eotetranychus SYA $ 4 QAH. 

zat $z Ae F Agg aa boe] et Tetranychus $} Eotetranychus 
SA ZUA Lyo] 1 74) Aa dëdr Span yoyo da Aba] sag 
= Belt (Fig.911,@-©). IAS Feasts] a qe dadd, o] = So] ds d 
Ste AS BLS ANAFAA Ys] zum e (Fig.l). 

77] x4 YA SAS] PARAE Tetranychus kanzawai9& T. truncatus7} "tat 7} 7} 
RSL T. urticae} YA) QEF FAE ase ay aa, "ell 2 Tetranychus +0] 
UA T. phaselus Y T. vienensis= FAR zh] 7} aal pai WmESs9 Yre e 
idealer PS Aaaa ac, AMS Tuttle and Baker(1968)2- T. vienensis = 
Amphitetranychus 42.2 Sais AS FA ai og. aay T. phaselus = FA 2] 
437]9] Se]3 BGI RAS) Ar) yer] als wees up yer lj OS qx 
PLA JLA sg Zeie AZS do Jae doge dx) 0) Fo] o} 
she] ep at qaa, 

lt AAS Sesto] E AFAA Bas 245] LARA dai sk obznipbmE EEN 
X9 Feind Zo] del* 4 gegga Agee, aay $ehlele) SHES dri 
old ^]ape] Sas}, GLB c] Re NAFAR US JAAA ado AAA Be 
So) "user 7 qc, 


Es [e] 
ont a 


SZ APE Feet] YS, Sal OFM Ame] AVS Supe] gut SS 
Ja AES Atty Fad. FZ Z Aaa 19864 5M 19879 


69 ael Ss SS 124 Caa Sal Malye] Bas 4 
gel AAS SAH, 

1, Panonychus citri(McGregor) xt-&el *2, Eotetranychus populi Koch 9]& 
$ (Al 4) *3, E. Smithi Pritchard and Baker 2 v] € 2 (Al X)  *4, 
Schizotetranychus bambusae Reck dëa (4129) *5, S. celarius (Banks) d 
2p rH Saa) *6. S. leguminosus Ehara ^be|-ee| (413) *7, Oligonychus 
orthius Rimando 91 A -|--A (41 21) 8 Tetranychus kanzawai Kishida zë 
oH *9, T. phaselus Ehara eH (414) *10. T. truncatus Ehara ¥ 47-2 oÀ 
(4) 11. T. vienensis Zacher RH47- 12, T. urticae Koch "d9to]-2-ell, 
o]2} oga AYA ZWA dat ATZE xx Aaaa, dle 
Cede] Yet SAGAS Also Ege S$ RQ Ade] dSzaa4 


o 


ZA 


DEA 
a [z] 


em 


Jo 


E ATS TAPA AAA MEJ FA, Ba, Bt Hee Wc BBS Eo] cw, 
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4 az AXA AA, SES Ae Aa saa egos ahs y Aah, i] 
dd AANA AALS HAA SS Bary, | 


Baker, E. W., 1975. Spider mites (Tetranychidae: Acarina) from Southeast Asia and Japan. U.S. Dept. Agr. Coop. 
Econ. Ins. Rpt., 25: 911-921. 

Baker, E. W., 1979. Spider mites revisited -A review. In: J. G. Rodriguez (Editor). Recent Advance in Acarology, 
Vol. 2. Academic press, New York. NY. pp. 387-394. 

Banks, N., 1917. New mites, mostly economic (Arach, Acar). Ent. News, 28: 193-199. 

Berlese, A., 1886. Acari dannosi alle piante coltivati, Podova. 3lpp. 

Berlese, A., 1913. Acarotheca Italica. Firenze, 221pp. 

Dong, H., 1986. Personal communication. 

Downs, W. G., 1943. Polyvinyl alcohol: A medium for mounting and clearing biological specimens. Science, 97: 2528. 

Dufour, L., 1832. Description et figure du Tetranychus lintearicus, Arachnide nouvelle de la tribu des Acarides. 
Ann. Sci. Nat. Paris, 25: 276. 

Ehara, S., 1956a. Some spider mites from northern Japan. J. Fac. Sci. Hokkaido Univ. Ser. V1., 12, 3: 244-258. 

Ehara, S., 1956b, Tetranychoid mites of mulberry in Japan. J. Fac. Sci. Hokkaido Univ. Ser. Vi., 12, 4: 499-510. 

Ehara, S., 1960. On some Japanese tetranychid mites of economic importance. Jap. J. Appl. Ent. Zool., 4: 234-241. 

Ehara, S., 1966. The tetranychoid mites of Okinawa Island (Acarina: Prostigmata). J. Fac. Sci. Hokkaido Univ. 
Ser. 6. Zool., 16: 1-22. 

Ehara, S., 1969. The tetranychid mites of Taiwan (Acarina: Prostigmata). J. Fac. Educ. Tottori Univ. Nat. Sci., 
20: 79-103. 

Ehara, S., 1973. Three species of the Genus Schizotetranychus (Acarina, Tertranychidae). Ann. Zool. Jap., 46, 
4 : 224-232. i 

Ehara, S. and N. Shinkaji, 1976. An introduction to agricultural acarology. Zenkoku Noson Kyoiku Kyokai, Tokyo: 
pp. 1-328 (in Japanese). 

Gotoh, T., 1984. Ecological studies an diapause in Tetranychidae, with special reference to diapause attributes 
in relation to host plant phenology. Ph. D. Thesis, Hokkaido University (in Japanese). 

Gutierrez, J., 1985. Systematics. In: Helle and Sabelis (Editor), Spider mites, Vol. 1A. Elsvier, Amsterdam. pp. 75-90. 

Gutierrez, J. and W. Helle, 1985. Evolutionary changes in the Tetranychidae. In: Helle and Sabelis (Editor), Spider 
mites, Vol. 1A. Elsvier, Amsterdam. pp. 91-107. 

Han, K. P., 1969. Studies on the mites H. On some mites of apple trees. Kor. J. pl. Prot., 8: 29-35 (in Korean). 

Han, K. P., 1970. Studies on the mites III. Mites of persimmon and citrus trees. Kor. J. Pl. Port., 9,1 : 33-35 
(In Korean). 

Helle, W. and H. R. Bolland, 1967. Karyotypes and sex-determination in spider mites (Tetranychidae). Genetica, 
38: 43-53. 

Helle, W. and M. W. Sabelis, 1985. Spider mites: Their biology, natural enemies and Control. Vol.1A. Elsevier, 
Amsterdam. pp. 1-405. 

Kim, Y. J., Y. I. Sunwoo and K. S. Lee, 1976. Isozyme and Karyotypes of Bufo species. Kor. J. Zool., 19, 3: 123-141. 

Kishida, K., 1927. Notes on Tetranychus kanzawai n. sp. a new tetranychid mite injurious to leaves of the mulberry 


tree in Japan. Zool. Mag., 39: 105-107. (in Japanese) 


116 SSS Se KEE 3(2), 1987, 12, 


Koch, C. L., 1836. Deutsche Crustacea, Myriapoda, Arachnida, fasc., 1: 10. 

Koch, C. L., 1838. Deutsche Crustacea, Myriapoda, Arachnida, fasc. 17. 

Lee, S. C., 1965. Survey on the kinds and distribution of mites in fruit and their natural enemies in Korea. Res. 
Rep. Office of Rural Develop. Korea., 8, 1: 267-276.(in Korean) : 

Lee, W. K., B. H. Lee and Y. J. Kim, 1986. Taxonomic study on spider mites (Tetranychidae: Acarina) of Korea. 
Korean J. Syst. Zool., 2, 2 : 13-26. (in Korean). 

McGregor, E. A., 1916. The citrus mite named and described for the first time. Ann. Ent. Soc. Amer., 9: 284-290. 

Oudemans, A. C., 1931. Acarologische Anteekeningen CV}. Ent. Ber., 8, 177: 189-204. 

Pritchard, A. E. and E. W. Baker, 1955. A revision of the spider mite family Tetranychidae. Pac. Coast Entomol. 
Soc., Mem. Ser., 2: 1-472. 

Reck, H. F., 1941. Eine neue Schizotetranychus-Art (Tetranychidae, Acari). Soobsh. Akad. Nauk. Gruz. S. S. R., 
2: 449-453, 

Reck, G. F., 1950. Contributions to the fauna of spider mites in Georgia (Tetranychidae: Acari). Tr. Inst. Zool. 
Akad. Nauk Gruz. SSR, 9: 117-134 (in Russian). 

Rimando, L. C:, 1962. The tetranychoid mites of the Philippines. Univ. Phil. Coll. Agr. Tech. Bull., 11: 1-52. 

Tragardh, I., 1915. Bidrag till kannedonen on spinnvalstren (Tetranychus Duf.). Medd. Centralanst. Fórsóks. Jordbr., 
109 (Ent. Ard. 20): 1-60. 

Tuttle, D. M. and E. W. Baker, 1968. Spider mites of South-western United States and a Revision of the Family 
Tetranychidae. The Univ. of Arizona Press, Tucson, AZ, 143 pp. 

Yokoyama, K., 1929. Nippon Sangyo Gaichu Zensho, Tokyo. pp. 569.(in Japanese) 

Zacher, F., 1920. Vorlauf Diagnosen einem neues Spinenmilben. Berlin. 1p. (Mimeograph). 

ixi, 1970, Api VAD AAPA AAS (Leaf mite)el daad AALE, 60: 40—42, 

JAE, 1958, HAUA ATI, AAA AAE By) 339] d Bsa] AAI, A 51—56. 

JAF, 1961. $47 7] ^] 3} Tetranychid mites] "Jet spider mite Sal dza -8b4],4, 2: 


64. 
Vay, 1977. BHA Si IV. AAFAA NAE SHH) data Baa APEE, 11: 203— 
206, 


+e : 1987. 6, 25, 
ale : 1987, 10, 30, 


